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ARMED SERVICES VOCATIONAL APTITUDE BATTERY- ITEM AND FACTOR 
, . ANALYSES OF FORMS 8, 9, AND 10 



The Air Forcf 
support of' the Aimed 
classification of er l 



, I. INTRODUCTION 

Human Resources Laboratory is the lead iaborator> for research and development (R&D) in 
led Services Vocational Aptitude Battery (ASVAB). The ASVAB is used for selection and 
listees for the four branches of the Armed Services. 



This battery is routinely revised in order to minimize test compromise, to replace obsolete items, and to make 
improvements Based on recent information concerning. validity and psychometric advances. ASVAB Forms 8,"?, 
and 10 became operationaf in October 1980, replacing Forms 6 and 7. The new forms are comprised of 10 subtests, 
eight of which ar£ power, subtests, and two of which are speeded. ThereW six distinct current ASVAB forms: 8a, 
8b, 9a, 9b, 10a, knd 10b. Each fopn contains four unique sets of items for the subtests included in the Armed 
Forces Qualification Test (AFQT) composite. The AFQT subtests are Arithmetic Reasoning, Word Knowledge! 
Paragraph Comprehension, and Numericar Operations. For the remaining subtests, only Wee unique item sets 
exist, ope each/for Forms 8, 9, and 1U There are three sets of unique items for the Mechanical Comprehension, 
Mathematics Knowledge,, Coding Speed, Auto-Shop Information, Electronics Information, and General Science 
-subtests- For Example; 8a and 8b versions contain the game items for these six subtests. The'order of items is 
scrambled within each subtest. ^ . ' * * ' •' ♦ " " 

Item ^ejection for ASVAB forms 8, 9, and 10 utilized unpublished data on high school students. The 
characteristics of the items and test factors should be investigated based on operational information. The objective 
of this study is to describe the psychometric characteristics of ASVAB forms 8, 9, and 10. This report should 
become a Reference for future ASVAB-related R&D efforts. 1 

Two 7 of the most frequent methods of understanding the structure of a test are through the use of item analysis 
and factor analysisTFrequenfly, item characteristics and intended factor structure are specified by test constructors 
in order to buila tests with desired characteristics. f ' 

'tern analyses provide information abou>Wcific items or aggregates of items. This information is used to 
select and classify items, accept or reject items, aitd modify items. Factor analysis is a more global procedure for 
tifying structural components of a set of variables; in this case, test sublcale scores!" It is used frequently to 
s/arch for structure or to confirm whether a particular structure exists. * 





H. METHOD 

•* * 
Subjects and Croup Formation " f % 

^ Test.responses were collected from a sample of 19,359 applicants for enlisjmetfffn the military at 20 Armed 
Forces Examining and Entrance Stations (AFEES). AFEES were selej^d^the basis of applicant flow and 
national representativeness. Each applicant took*o%e form oiihe^^^^td the Armed Forces Qualification Test- 
Form 7a (AFQ5T-7a) in counterbalanced fashion. Extensiv^i^editing to yalidate the accuracy of answer sheet 
coding was performed, and> is documented elsew^r^^Ree, Mathews, Mullins, & Massey, 1981). 




Ability -lesls used* for military selection ana 1 classification are usually ^eferen^ed'to the 19 W mobilizution base 
of males. Female applicants were deleted from the cihrenl sample, and .the reiuaining^uale sample was weighted to 
produce a rectilinear distribution of scores on die AEQT-Ta, an earlier form of AFQT.wliieli wasMiormed on n#les 
and is no longer operational. "This produces a Sample with an ability distribution quite similar to that found in the 
J.944 mobilization base. Tims general companions with pre\ ious analyses may be made. Table 1 shows the number 
of subjects by ASVAB form administered. Positive weights were used for the factor analyses, while random' 
deletion and duplication of subjects was, used for the item analyses. T4ie random deletion and duplication 
procedure, while nomas' desirable as weights, accomplishes the weighting and permits the use of existing item 
analytic software. Although its efficacy, is.unknbwn. this latter procedure for the IRT analyses was used since no 
procedure for weighted IRT item anal^si* exisfa. 

< 



hie 7. rNumber of Subjects by 
f j'| * I ASVAB Form 



Form 



Number 
' of 
Subjects 




2,620 
2.510 
2,590 
2,500 
2,480 
2.420 



* 9 



Foj 'purposes of this study, two types of item analyses were used. The first was the well known classical or 
-true score'' theory statistics of difficulty and discrimination. Gulliksen (1950) and others (see Da*isJp951; 
Henryssan. 1971) offer detaiied v descriptions of the merits and drawbacks of these procedures. Also used w£re-thc 
more modern hem Response TheoryJlRT) item analytic indexes (Lord'& Noviek. 1968) based on die Bilftibaum 
(1968) three-parameter logistic model.These three parameters are a (item discrimination), b (item difficulty), and 
*c (probability df^guessmg) (see Ree,. 1979. for a detailed description of these item parameters). Bothfypes of 
analyses were completed yi order to'describe fully the items and pro\ide information useful at both siftiple and 
sophisticated levels. t 

Classical analyses performed on the power subtests of each form included computation of item difficulties, 
item standard, deviations, and item correlations with total subtest score. Additionally, the subtest|eofes wrte 
analyzed to provide- estimates, of their first four moments (means, variances, skew, and kurtosis) aitfl reliability. 
Speeded tests were analyzed by investigating the first four moments of .their score distributions a|d pattern of 
omitted- responses. ' * 

Item Response Theory analyses were conducted in accordance with past experience (Rec* for the power 
v tests only. A local modification to> Urry's OCIVIA procedure (Cugel. Schnndt, & Urry, 1976) Was used. The^ 
, modifications affect only input, ouljW, and item-linking and do not affect estimation procedures. <No procedure' 
for speeded tests exists which does not violate the unidimensionality assumption o£ Item Response. Theory. Test 
information curves (see Bifftbaum, 1968) were computed for e&ch power subtest in each form. , /. ^ 



I 

Fdctor Analysis 



PrevioQs forms of the ASVAB have been subjected to factor aiial>*cs-to search for structure (Fletcher & Ree, 
1076; Sims & Mifflin. 197p) or to develop composites for measurement of particular abilities (Fischf, Ross.'& 
o McBride, 1977). In at least two prior analyses, the verbal: clerical speed, quantitative, ami technical information 
factors have been extracted from the previous set of ASVAB forms. The current effort was confirmatory in nature. 

There are many procedures, which can constitute a factor analysis. There are no wrong .proccdm^s, just 
.procedures that are more or less desirable. In the past, ASVAB has usuall) 1>een factor analyzed at the subtest level 
(Fisdil, Ross, & McBride, 1977; Fletcher & Ree, 1976). The current study used this procedure and factdrctf th.c test 
with scores from the AFQT-7a as a reference. APQT-7a was the test to which the ASVAB composites were equated 
MRee. Mathews, Mullins, & Massey, 1981). The principal components of the 'main? *ere factored using the 
* traditional squared multiple correlations' feme) in the principal diagonal and using iirtereoYrelations as the off- 
djagonal entries. Varying numbers of factors were extra<n«d and rotated, both orthogonally to the Varunax 
criterion (Kaiser. 1958) arid obliquely .(Kaiser-Harris Type 2) to,a solution (Harris & Kaiser; 1964)1 ' 

Fletcher and Ree (1976) extracted four factors accounting for 6<J% of the variance in high *chool versions of 
•\SV\B (Forms 2 and 5), These factors were rotated to a Varimax solution and interpreted as "{Vchiiiral 

4 information.^ 'scholastic; information 44 (verbal ^and 'quantitative le^sh "attention to explicit rules" (speeded 
tests), and* "-spatial perception." Ising the same ASVAB Form 5 data. Fischhet al. ff977) obtained five 'factors but 
employed an oblique solution. Thes^ unnamed factors were described as comprehension of verbal inatehaL bneed" 
and accuracy, quantitative and abstract reasoning, spatial-mechanical: and automotive-shop information. The 

'current study^wilt attempt to confirm the similarity, of the previous AS\ MUtnuMure and the structure* of \SV \B 

• Forms 8, 9. and 10. * v 

♦ . \$ ' . • ° V 

, . \ ' e *• . HI. RESULTS ANtl DISCUSSION * , ; 

Item Aualvsis ' ' ♦ . ' 

; v - \ • 

Classical item analyses of the subtests-are presented* in Tables ]>' through 13. T\\v classical lest, and item' 
" statistics show the like-named tests among the six forms are general!) eqmv alent in the AFQT-*7a stratified samples 
irr terms of means *nd standard deviations* tSQs)! Most of the items are above a difficult) of .50. Inakrng for a 
reJativetyVasy set pf.s^btests: ihis is generally~confirnied by the indexes of skewness (Tables 2 tftnoogh 7).' the 
eVeption is the Mathematics Knowledge (MK) testgrhioh appears Vbehuhsfamiall) more difficult* than the others. " 
Subtest reliabilities (KR-2ty. which are afs6 in Tables 2 through* 7. are. all .80 or above. - • " 



Table 2. Subtest Analysis, of ASVAB Form 8a * . , 



« 

'Subtest 


Number 
of 

Items ' 


Mean 


> 

SD '• 


Skew 


< * 


Reliability 


*^ General Science (GS) 


25 


16.10 


5.05 


■ % — : 

• -.30-. 


■ 7 .69 ; 


. .84 


r* Arithmetic Reasoning (AR) 1 c 


30 


F7.82 ^. 


N 7.1-3 ' 


.05 ' 


4.08 


",.90 


Word Knowledge (WK) 


•35 


* 25.72 " ' 


-7.6ft* 






.92 


Paragraph Comprehension (PC) 


15 


10.52 


,3.40. 


' -.81 




' .80 


* Numerical Operations (NO) 


' 50 


35.35 


■10.28 


-45 - 


-;38 


^ * 


Coding Speed (CS) ** ' 


84 


42.64 


15.15 


-Al ■ 


' .-.02- 




Auto-Shop Information (AS) 


25 ' 


-16.20 


5.86 


-.48 


-.61 • - 


:88 


Mathematics Knowledge (MK) 


25- 


12.36 


. 5.95 


.41 


-.'75 


.87 


Mechanical Coinprehensioa (MC) 


2S ■' . 


. .15.50 - 


5.61 


-. x 32«e 


V-82 


.* .86 - 


Electronics Information (EI) 


20 


12.28 


4.'42 


-.41 


-.72 


.83 



^Internal consisiency reliability not computed for speeded subtests. 



T-Vr- 



Table 3, Subtest Analysis of'ASVAB Form 8b 



Subtest 



General Science v (GS). 
Arithmetic Reasoning (AR) 
Wdr^d^owledge^WK) " 
Paragrap^^aprehension (PC) 
Numerical Operations (NO) 
Coding SpeeH (CS) 
- Auto-Shop Information (AS) 
Mathematics* Knowledge (MK) 
Mechanical Comprehension (Mfc) 
Electrics Information (EI) 



Number 




'v. 


* 


* 




01 

Items. 


Mean 


* ' SI£ 


Skew 


Kurtosis 


Reliability 












.85 


25 


lS.92 . 


"5.J2 


-.31 


-.61 


30 V 


18.52 


. 7.41 • 


.'-.11 , 


-1.10 


.91 


.35 .\ 


.24.60, 


7.74 




-.41 


V -92 


15 


Vp.33 


3.39 


-.65 


-.41 


.80 


,50 


3!K77 


10.14 


-.63 


-.01 


* 

*' 


84 


43.04 - 


15.41 


-.19. 


-.01 


25 


16.24 


5.84 


-.53 


-.59 


' .88 

:87 


25 


12.19 " 


5.93 


..49 


• '-.75 


25 


15.24 


5.68 ■ 


-.27 


-.91 


.86 


20 


1^.20 


4.45 • 


-.38 


-.75 


.83 



♦Internal consistency reliability not computed for speeded subtests. 



Table 4. Subtest Analysis of ASVAB Form 9a 



4. 



1 ^ * Number;' 
Subtest ■■" * 



Geheral'Science (CS) " 

Arithmetic Reasoning (AR) 

Word Knowledge (WK) 
. Paragraph Comprehension (RC) 

Numerical Operations (NO) 

Coditifc Speed.'(CS) / 
* Auto^Shop.Ii^orniati6ij.(ASy 

Mathematics Knowledge (MK). I 
„ M[echanicaLComprehension (MC) 
. Electronic fnfofmation (El) 



■ Items 

« ' : 


Mean 


SD 


\ Skew 


Kurtosis 


Reliability 












, 25 


15.52 • ' 


5.73 


-.29 


. -.88 


t 

.88 


-. -.30 - 


" 18.22 - 


7.32 


-.08 


'. -1.09 


- .91 


. ..vASS. ' 


24.72 •• 


7.87 


-.53' 


-.64 w 


>92- 


• "15 . 


'•' 9.81. 


3.56 ... 


" -.40 


. -.85 


.81. 


"* W 50 . 
^84 


35.04V 


" 10.70 


,-.62 


• -.18 




42.78" 


15.22 : 


' -.17 


.13 


v • * 


. 25 


■ ^16.71 ; 


T 5.85 


-.66 ' 


-.26 


~ .89 


' ~ 


••: 1242 


■5,,88 


.43 


-.63 


-.87. 


"25 . 


~:'15*.29 


5.51 


-.34 


-.62 


.85 


20 . 


12.65-' 


•* 4.26. 




/} -41 


' .82 



♦Internal consistency* reliability not afthphtto! for speeded subtests. 



s 



Table 5. 



Subtest Analysis of ASVAB Form 5[b 



Subtest 



Number 
of- 
Items 



Mean 



SD 



Skew 



Kurtosis 



Reliability 



General Science (GS) 
Arithmetic Reasoning (£fl) ' 
Word Knowledge (WK) *\ < 
.Paragraph Comprehension (Pf) 
Numerical Operations f (1)10) 
G)ding Speed (CS) 
Auto z- Shop Information (AS J 
Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Informatlpn (EI) 



25* 


15.49 


5.70 


-.25 • 


-.91 


.87 


30 


18.43 


. 7,21 


-.03 


-1.12 


.91 


35 


,24.83 


7.89 


-.67 


-.52 • 


.92 


15 


10.41 


3.33 


, -.74 


-.18 


.80 


50 


34.73' 


» 10.37 " 


-.50 


-.25 


* 




43.04 


14.66 


* -.14 


'.07 


* 


25 * 


16.75 


' 5.73 


-.52 


-.50 


.81 


25 


12.27 


'6.02 • 


.51 


-.65 


^88 


25 


15.26 ' 


5.29 


-.23 


-.72 


'.84 


20 


12.72 


4.07 


-.35 


-.35 


' .81 



♦Internal consistency reliability not computed for speeded subte'sis. 



Table 6. Subtest Analysis of ASVAB Form 10k 



/ 

V 


Number 
of 












Subtest 


Items 


Mean 


SD s 


Skew 


Kurtosis 


Reliability 


General Science (GS) . 


25 • 


• 15.49 


• 

5.33. 


/ 

-.34. 


-.63 


.86 


Arithmetic Reasoning (AR) . 


.30' 


19.12 


6.97* 


-.17 


-1.10 


.90' 


%ord Knowledge (WK) 


a 35 


24.20 


8.09 


-.39 


-.87 " 


.93 


Paragraph Comprehension (PC) 


15 - 


10.10 


3.86 


-.51 . 


-.81 


.84 


Numerical Operations (NO) 


« 50 


35.80 


10.12 


-.57 


' -.24 


* 


Coding* Speed (CS) 


84 . 


—43.71 


15.25-^ — 


--.12 


.01 


* 


Auto— Shop Informationn(AS) 


25 


16.59 


5.67 . » ' 


.-,.57 


-.44 ' 


.87 


Mathematics Knowledge (MK) 


25 '" 


13.35 


• 5.65 , 


'^8 ' 


,-.86 


.86 * 


Mechanical Comprehension (MC) 


25 


15.43 


5.48* 


-.29 


'-.72 


.86 


Electronics Information (EI) m . 


20 


12.70 


4.16 ' . 


-.52 


-.21 


.81 



•Internal consistency reliability not computed for speeded subtests. 



" 4 



1 

-4. 



< s 



■ r 



Subtest 



Table 7. Subtest Analysis of ASVAB Form 10b 



Number . 



Items t 


Mean 


SD 


Skew 


Kurtosis 


. Reliability 


25 


15.46 


, . 5.43 


-.35 


-.70 


.86 


30 


18.24 


7.?6 


-.08 


-1.13 


.91 


35 


24.41 


. w *' 


-.53 


-.73 


.92 


15 


10.61 . 


3.24 


-.69»" 


. -.32 


.80 


50" 


35.26 


10.53 


-.56 


-.20 


* 


84 


43.33 


14*76 


-.05 


• 11 . 


* 


25 


16.66 


5.69 


-.53 ' 


. -.50 


.88 


25 


13.32 


5.89 


.30 


-.89 


' .87 . 


25 


15.13 


5.47 


-.23, 


-.81 


> .85- 


20 


12.35 


4.11 - 


v -.43 


' -.28 


.80 



General Science (GS) 
Arithmetic Reasoning (AR) 
Word Knowledge^(WK) 
I Paragraph Comprehension (PC) 
Numerical Operations (NO) 
Coding Speed (CS) 
Auto-Shop Information (AS) 
Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Information (EI) 



internal consistency reliability not computed for speeded subtests. 



Yhe item discrimination index values shown in Tables 8 through 13 are all quite.mgh (onlyfcl is below .30), 
with the majority between .60 and .99. The.se values are slightly overestimated for the shortest subtests, as no 
correction for overlap was applied. Because all Jmf. two subtests are long enough (25 or mpre items) to be not 
measurably affected, corrections were deemed unnecessary (Cureton, 1966). 



Table k Item Analj^ic Statistics for £SVAB Form 8a 



Subtest 



Number 
of 
Items 



Number of Items in Range 



Difficulty 
(P) 



.25-.49 .50-.74 .75-.99 



Discrimination 
(I) biserial 



.10-.29 .30-.59 .60-.99 



' General Science (GS) 
'Arithmetic Reasoning (AR) 
Word Knowledge (WK) ' 
Paragraph Comprehension (PC) 
Auto-Shop" Information (AS) 
Mathematics Knowledge (MK) 
Mechanical Comprehension *(MC) 
Electronics Information {El) 



25 

30' 

35 

15 

25 

25 

25 

20 



6, 
10 
2 
1 

3 

14 
4 
6 



11 
15 
14 

A 

17 
9 
16 

7 



8 
5 

19 
6 
5 
2 
5 
7 



0' 
0 
0 
0 
0 
0 
0 
0 



10 

3 
4 
2 
4 
7 
9 
7 



15 
27 
31 
13 
21 
18 
16 
13 



y 



7afc/e 9. Item Analytic Statistics for ASVAB Form 8b 







* 


r 

--i — 


p , 








' i 




Number of Items in Range 








Number 
of 


NDifffculty 

C; " (P) 

A — 


Discrimination 
ft biserial 




Subtest 




Items 


.25-.4^ .50-.74 


.75~.99 ~ ;IO-.29 .30-.59 .60-.99 





General Science 4GS) 
Arithmetic. Reasoning (AR) 
Worrf'Knowledge (WK) 
Paragraph Comprehension (PC) 
Auto-Shop Information (AS) 
Mathematical Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Information (EI) 



25 * 


* 7 


io V_ 


* 8 


0 


. 9 


16 * 


• 30 


7 


18 


5 


0 ' 


* 6 


24 


35 . 


5 


14 ' ' 


16 


0 


4 


' J 31 




2 


7 


6 


0 

* 


2 


13 


^ 25 


3 


16 


, 6 


0 


9 


16 


. 25 


15 


9 *- 


1 


• 0 


7 


18 


25 


6 


16- - 


3 


0 


8 




20 


7 


7 


6 . 


1 


5 " 


17 £ 
14 » 



Table 10. Item Analytic Statistics for ASVAB Form 9a 



Number of Items in Range 



Number 



Difficulty 
(p) ' 



Discrimination 
ft biserial 



\ Subtest 


* Items 


.2S-.49 


.50-.74 


.7S-.99 .10-.29 


v 30-,59 


.60-.99 




General Science* (GS) 


25 


7 


10 


• 8 


,o 


3 


22 




Arithmetic Reasoning (AR) 


30 


8 


15 


T 


0 


3 


27 




Word Knowledge (WK) % ' 


35 


4 


17 ' 


14 


0 


5 


30 




^Paragraph Comprehension" (EC) , 


15 


3 


7 


5 


0 


2 


13 




Auto -Shop Information <(AS) 


25 


, 4 


14 


7 , 


0 


4 


21 




Mathematics Knowledge (MK) ' 


. 25 


14 


8 


3 


0 v 


7 


18 > 




Mechanical Comprehension (MC) 


25 


5 


15 


5 - 


0 


11 


14 




Electronics Information (El) 


20 


6 


6 


. 8 


r 

0 


6 ' , 


14 




*Table 1L 


v. 

} 

Jtem Analytic Statistics fox ASVAB Form* 9b 


«*1 

















Number of Items in Range 




* 

Number 
"of 


Difficulty 
< (?) 


* Discrimination 
ft biserial 


«f Subtest 




Items^ 


.2S-.49 .50-.74 


.7S-.99 ,.,„.,^10-;29 .30-.S9 .p0-.99 



General Science (GS)* 
Arithmetic Reasoning (AR) 
Word Knowledge (WK) . 
Paragraph Comprehension (PC) 
Auto-Shop Information f(AS) 
Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) w . 
Electronics Information (EI) 



J5 




12 


7 


•o 


30 


8 


16 


6 


0 


35 


3 




15 


- in 


15 


*2 


6 


7 


6 


25 


.4 


14 


. 7 


0 


25 A 


14 


9 • 


2 


0 


25 4 


4 


17 


4. 


• 0 


20 


. 5 


. 6 


9 


0* 



4 
4 
5 
3 
4 

8 
7 



21 
26 
30 
«| 

f 19* 
♦17 
13 



a- 



13 



6 



Table 12. Item Analytic Statistics for ASVAB Form 10a 

x - • 



Number of Items in Range 



'*« Subtest' 



General Science (GS) • 
Arithmetic Reasoning (AR) 
Word Knowledge (WK) ' ' 
Paragraph Comprehension (PC) 
Auto-Shop Information (AS) * 
Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Information (EI) 



Number 
of ' 
Items 



Difficulty 
(P) 



Discrimination 
biseriaf 



.25-.49 .50-.74 .75-.99 .10-.29 .30-.59 .60-.99 



£5 


• 8 


11 


6 • 


0 


30 


6 


17 


« 7 


0 


35 


7 


14 


14 


< 0 


15 


0 


11 


4 


0 


25 


. . 2 


17 


6 


•* 


25 




11 


* 3 




25 


6 


12 , 


7 


0 


20 


6 


6 


8 


1 



.7 
8 

A 

10 
10 

5 



18 ■ 

22 

35 

14 

22 

15 

15 

14 



Table 13. Item Analytic Statistics for ASVAB Form 10b' 



Subtest 



General Science (GS) 
Arithmetic Reasoning (AR) ^ 
Word Knowledge (WK) 
Paragraph Comprehension (PC) 
Auto-Shop Information (AS) 
Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Information (EI) 



Number 



Number of Items in Range 



Difficulty 

. (P) 



Discrimination 
(£) biserial 



Items 


.2S-.49 


.50-.74 




.10 -.29 


.30-,59 


.60 -.99 


25. 




, 12 


6 y 


\.o 


, 6 


. 19 


30 


10 


15 




A o 


* 5 


25 


35 


5 


'17 


13 ♦ 


\o 


8 . 


27 


15 


3 


3 


9 


10 


2 


13 


25 


2 


17 


6 


y° 


4 


21 


25 


13 


10 s 


2 V 




/7 


• 18 


25 


7 


13 


5 


6 


10 


15 


20 


7 


.6 


7 ' 


• *o 


7 * 


13 



Item Response Theory Item Analyses 

Each subtest was analyzed separately to estimate the Item Response Theory (IRT) item parameters. Tables 14, 
15, and 16 display the means of the three important IRT parameters of the items comprising the various subtests, 
by form. ■ . fc . 



"X 



Table 14. Means of IRT Item Parameters 8 for ASVABForm 8 



,/ Subtest 



\ for/n 





8a 


— 








"a 


b' ' 


c 


a, 


T 


c , 


1.49 


-.09" 


<*23 ' 


1.51 


-.02 


.24 


1.47 


.12 


.16 , 


1.68 


-.08 


.15 


1.48 


-.63 


.22 


1.63 


" -.47 


.16 


1.48. 


-.34 


.24 


1.80 


-.33 


.26 


1.46 


-.22 


.19 


1.37 


• -.17 


.18 


1.58 


.48 


.22 


1.58 


.48 


.21 


1.37 


' .02 


.24 


1.38 * 


.08 


.24 


1.54 ' 


.10 


.23 


1.55 


.15 


.25 



Gene raLScience (OS) 
Arithmetic Reasoning (AR) 
Wore 1 Knowledge (WK) 
Paragraph Comprehension (PC) 
Auto-Shop Information (AS) 
Mathematics Knowledge (MK) * 
Mechanical Comprehension (MC) 
ElectronicsJnformation (£1) 

a Refers to item parameters of logistic models where a is the item discrimination parameter, b is the item difficulty parameter, and c is the 
item guessing parameter. •< * 

Table 15. Means of IRT Item Parameters® for ASVAB Form 9 A * 



Form 



Subtest 



General Science (GS)„ 
Arithmetic Reasoning (AR) 
Word*nowledge (WK) 
Paragraph Comprehension (PC) 
Auto-Shop Information -(AS) " 
Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Information (EI) 





9a 






9b 




a 


b 


c 


a 


b" 


c 


1.51 


-.06 


.20 


. 1.46 


-.03 


.21 


' 1.55 


.00 


.19 


1.62 


-.02 


' .19 


1.69 


-.41 


.15 


1.51 


-.39 


.15 


1.73 


-.18 


>2£ 


2.05- 


-,44 


.21 


1.57 


-.35 


:i8 


, 1.59 


-.35 


.18 


1.67 


.38 


'.22 ' 


* 1.65 


.38 


.19 


1.39 


. .07 


.25 


1.37 


.09 . 


.28 


1.66 


-.05 


.26 


1.67 


-.06 


.27 



& .» ^^c^w^pjteraj^meters of logistic models where a is the item discrimination-parameter 'b is the item difficulty parameter, ami c is tJje 
itenr guessing parameter. ~ t '~ 

/ • • * - - m- 

• Table 16. Means of IRT Item Parameters® for ASVAB Form 10 



Form 



Subtest 



General Science (GS) 
^Arithmetic Reasoning (AR) 
*Word Knowledge (WK) 
Paragraph Comprehension (PC) 
Auto-Shop Information (AS) " 
Mathematics Knowledge (MK) . 
Mechanical Comprehension (MC) 
Electronics Information (EI) 





10a 






10b ' ' 
















a 


b* 


c 




"b 


c 


1.53 


-.04 


.20 


1.54 - 


* * 

'•-.05 


.18 J 


1.60 


-.01 


.20 


4 1.68 ' 


-.03 


.15 f 


1.80 


-.42 


.15 


■ "T.59 


-7.43 > 


.16 


1:65 


-.29 


.16 


1:60 


-.26 


.39 


1.46 


-.24 


.22 *• 


1.47 


-26 


.21 


1.61 


■ .27 


.20 


'1.64, ; 


' .26 


.20 


1.39 


.01 


*. .25 


1.36 " 


- .08 


.26 - 


1.62 • 


-.24 


.22 


, 1.56 


-.07 , 


M 



Refers to item parameters of logistic models where a is the item discrimination parameter, b is the item difficulty parameter, and c is the 
item, guessing parameter/ ; . * 7 
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15 



IS 



Figures 1 through 8 s&xw the test information curves for ASVAB Form 8a subtests. This form was selected to ' 
represent all six forms since the IRT analyses of its items are generally representative. The horizontal axis 
. represents theta, the ability estimate. The vertical axis represents test information. Test information is an IRT 
analogue to classical reliability, except that.it is superior as it offers a value at any score point. It may be thought of 
as a rough conditional reliability. Note that all subtests with the 'exception of Arithmetic Reasoning and 
Mathematics Knowledge have information curve peaks at or below the mean as would be expected in relatively > 
easy subtests k ^ 





FT 



* T H E' A (AbJ&y Estimate^ ^ 
Figure 6. Testoinformation^cjurVe for Mathematics" Knowledge. 1 
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N 
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15,28- 



12.22- 



.9,17 



6.11 



3.06- 



.00- 




1.5 



7 2.5 /-2.0 ' -1.5 -1.0 -0.5 « .0.0:" , . 0.5 110 

T H E T A> . (Ability JEstlmite) ]" 
'Figure 7. Test information curve for Mechanical Comprehension* 



2.0 . 2.5 



I ERJC 



19 
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O 

R 

M 
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T 
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14.67 



12.22. 



9.78- 



7.3fr-| 
4 



4,89- 



2.44- 



.00 




2.5. -2.0 -1.5 -1.0 • -0.5 0.0 . 0.5 . * 1.0 1.5 2.0 

T H E T A (Ability Estimate) 
' Figure 8. Test information curve for Electronics Information. 



2.5 



The General Science test information curve has a broad and rather irregular shape. This is due* to the 
distribution of item b values (difficulty) and possibly to the violation of the unidimensionality assumption for this 
heterogeneous subtest The peaks observe^ in 'the other subtests appear to reflect the distribution of item b 
parameters. The information*curje for Paragraph Comprehension shows the greatest information per item which 
may be spurious, as the a parameters (item, discrimination) in -this short subtest (15 items) are probably 
overestimated. TJhis overestimation cannot be avoided in short subtests,, so caution must Be exercised in 
interpreting all the.se curves, but especially Paragraph Comprehension. It should be noted that the heterogeneous 
appearing 25-item Auto-Shop subtest^ information curve shows ahout as much information per item as the 
homogeneous appearing subtests. Heterogeneity of these item types should have produced far less average 
> information per item. This verifies the efficacy of using the two types of items^s a single score. Finally, the 
* relatively low inJfJkination per item found for the Electronics Information and Mechanical Comprehension subtests 
is interpreted as aftlnciicator of test heterogeneity. It may be observed that information in most of tljese subtests is 
better distributed for use with lower ability .examinees than with higher ability examinees. The effects of this 
Situation remain to be investigated in validity studies. 

/ ' -. > / ./ , " 

Factor Analysis ' ^ a ** 

Three types of factor analysis were conducted on the data.' The intercorrelation matrices are provided in 
- Tables 17 through 22. Inspection shows them to be generally similar. The first analysis was to factor the subtest 
scores for each of the six forms. The second was'jo factor : subtests of £e six forms and the total score on the 
,xAEQT-7a^The third was to factor the subtests of the six forms and the subtests of the AFQT-7a. In each analysis, 
varying numbers of factors were extracted and rotated both orthogonally and obliquely. Tables 2S .through 2# show 



mc 



20; 



ir. 



Z'23 



Table 17. 



Intercorrelation Matrix of ASVAB-8a Subtests and AFQT-7a Subtests and Total 



ASVAB-8a - AFQT-7a 



• Subtest 


GS 


AR 


WK 


PC 


NO* 


GS 


•AS 


MK 


MC 


EI . 


WK-7a 


AR^7a 


TK-7a 


SP-7a 


QT-7a 


General Science (GS) 


1.00' 




























~ 


Arithmetic Reasoning (AR) 


.71 


.1.00 






* 






















Word Knowledge (WK) * 


1 .83 


.70 


1.00 


























Paragraph Comprehension (PC) 


.74 


.70 


.82 


1.00 










/' 














Numerical Operations (NO) 


.48 


.59 


.52 


, .55 


1.00* 






















Coding Speed (CS) 


.43 


.52 


.48 


.49 


.64 


1.00 




















Auto— Shop Information (AS) 


.70 


.60 


' .68 


.63 


.40 


.42 


1.00 


















Mathematics Knowledge (MK) 


.65 


.79 


.62 


.60 


,58 


.51 


.52 


1.0^ 
















Mechanical Comprehension (MC) 


.71 


.69 


.67 


.64 


• .45 


.45 


.76 


M 


1.00 














Electronics Information (£1) 


.78 


.68 


',76 


.69 


.46 


.46 


.79 


/m 


.75 


1.00 












Word Knowledg/(WK-7a) 


.81 


.69 


.89 


.79 


.50 


.47 


.66 


.61 


.66 


.74 


.1.00 










Arithmetic Reasoning (AR-7a) 


.72 


.87 


.73 


.73 


.61 


.53 


.64 


.73 


.71 


, .69 ' 


.73 


1.00 








Tool Knowledge (TK-7a) " 


.57 


.48 


.51 


.49 


.33 


.29 


.71 


.36 


.64 


.63 


.53 


.53 


1.00 




\ 


Space Perception (SP-7a) 


,57 


.61 


.53 


.53 


.41 


.39 


• .54 


.53 


.65 


.55 


.54 


.63 


.54 


1.00 




AFQT-7a Raw Total 3 


.80 


.81 


.81 


.77 


.56 


.51 


.76 


.69 


.80 


.79 


g .85 


.88 


* .76. 


.82 


1.00 



'Not corrected for spurious overlap. 
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Table 18. . Intercbrrelation Matrix of ASVAB-8b Subtests and AFQT r 7a Subtests and Tptal 



ASVAB.8b 



AF<JT.7a 



Subtest 


GS 


AR 


WK 


PC 


NO 

An- 


CS 


AS 


MK 


MC 


. EI 


WK*7a 


AR-7a 


TK-7a 


SP-7a QT-7a 


General Science (GS) 


1.00 




• 




.J 


& 


















Arithmetic Reasoning (AR) 


.71 


1.00 
















\ • 










Word Knowledge (WK) 


.83 


^73 


1.00 
























Paragraph Comprehension (PC) 


.75 


.71 


.81 


1.00 






















Numerical Operations (NO) 


.51 


.64 


:s6 


.55 


1.00 




















Qoding^Speed (CS) 


.42 


.51 


.47 


.48 


.65 


J. 00 














% 




Auto— Shop Information (AS) 


.68 


.61 


.65 


.62 


.43 


.42 


1.00 


% 














Mathematics Knowledge (MK) 


.63 


.78- 


.62 


.62 


.57 


.50 


.53 


1.00 












Mechanical Comprehension (MC) 


.71 


.69 


.67 


.66 


.47 


.45 


.78 


.63 










• 




Electronics Information (EI) 


.76 


.66 


'.74 


.69 


.45 


■43 


.78 


.61 


■« 


1.00 










Word Knowledge (WK-7a) 


.81 


s 


.90 


.80 


.54 


;4* 


r 66 


• ij/ 


.66 


.74 


1.00 








Arithmetic Reasoning* (AR-7a) 


.73 




.76 


.73 


.64 


.51 ' 


.65 . 


.72 


.70 


.69 


.76 


1.00 




Tool Knowledge (TK-7a) 


.55 


M 


.50 


.48 


.31 


.26 


.69 


.36 


.62 


.59 


.52 


'.54 


• LOO 




Space Perception (SP-7a) 


'.56 


.59 


.54 


.53 


.39 


.38 


* ,52 


.53 


.65 


.55 


.55' ' 


.62 


. .55 


1. 00 , 3 


AFQT-7a Raw Total 3 


.80 


.80 


.81 


.77 


, .57 


.49 


-.75 


.67 


.79 


.77 f 


.85 


.89 


.76* ' 


.82 k 1.00 


- 4* 


S 
























Not corrected for spurious overlap. 

n 














v.' ' 


* 




■ / 


4, 


« 







■r>i 



eric ' ;. 



* 6 



- ^ 7a67e J9.n Intercorrelation Matrix of ASVAB-9a Subtests and AFQT-7a Subtests and Total v 
' * < ASVAB-9a , . % , ~ *AFQT-7a 



Subtest CS l AR WK »PC NO . CS ' AS MK -MC > EI \ WK-7a- AR-7a TK-7a SP.7a OT-7a 

| ^ . « > . v * * . ' > • * 

— : ; ' — y Tr ; 1 ■ ; ; 

General Science (GS) \ 1.00 • ' . * 7 ^ , ^ t . 

Arithmetip Reasoning (AR) 1 v .73 K00 * ' 1 * * 

Word KnoWledge (WK) \.8& .74 1,00 ' ^ «, ' 4 v j 

, Paragraph 'Cojn^Aension (fC) .78 • .74* jS)*' • * \ V . 5 • ' « f ' ; 

Numerical Operations (NO) " * .47 .<\61 - — — * , 

C6ding Speed (CS) * m r , -* • . V'V^>?& 49 
1 ' Auto-$ghop Information .(AS) ^/'^ V?£ ^/ "-71 

^Math^matics^Knowledge^K) :$l^$l%;M 

Mechanical Coihprehensioh * .73r, .72fc T, .ll 

^ # Electronics Information Jgr)^^ .74* '° .65 .73 

: . - < . > * * \ , 

Word ^wledge (WJC-7aX> .82 .7fr .89 

Arithmetic Reasoning (Aft-Ja) ' - * .73 1 .87 . .75 

Tool Knowledge (T{C-7a) ' " . - - .58^ .50 .54 

:Space Perception (SP-7aF * * : .58 .63 * .57 

. AFQT-71 Raw Total 3 ' % ^ .81 /.8l. " 

%&e£ftof corrected for spurious overlap. *^ " * - 



;.S3> 


1.00 






z 








,5Q 


.67 


1.00 


A). 










■06 

* .65 


.41 


4S 












.55 




.57 


Xoo V 








.69. 


.44 


.43 


.77 


.69 * r.oo ■ 








.67 


.*41 


.45 


.80 


.62 V76M.OO 








.78 


.51 


.48 


.69 


AV .67. .69^ 


i.o4 J 






..74 


.63 


.56 


.67 


.74 .72 .66 


,.75"'*.* 


1.00 




*.53* 


.30 


.32 


.72 


.40' .62 .61 




.55 


• .1.00 


.65 . 


.41 


'.41 


- .55 


.$8 .65 .54 


.57 m . 


.65 


.56 jj.00 


.78 


.56 


.54- 


'.78 


.71- .a^T^4 J 


. .86 

• 


.89 


• .71 .83 1.00 
* 



V 



28 



*. . • - . ' . . ' - • • • ■ r . • ■ - ' 



I ERIC * 



1 r* » 



Table 20. Intercorrelation Matrix of ASVAB-9b Subtests and AFQT-7a Subtests and Total 

1 if ' 1 i \ " . == 

ASVAB-9b ^ ^ AFQT-7a 



• " * . Subtest GS AR WK PC NO . *CS AS MK. MC EI WK-7a AR-7a TK-7a SP-7a QT-7a 

^-^ . : . : * ^ ' ' ; 

\ General Scknce(GS) - * * 1.00~ "I' • ; : f ' t * ;' 
V Arithmetic Reasoning (AR) .71 LOO . * ; - 
; Word Knowledge (WK) .85 .74 1.00 , 4 

* Paragpaph £omprehension (PC) - .76 i70 .82 1.00 ^ 

Numerical Operations (NO) , .52 ,-. .64 .57 .56 1.00 . • " 5 * 

^ / Coding Speed (CS) . A • .45 754 .50 .49 .66 1.00 , ' 
. ' Auto-Shop Information (AS) • * .72 , f .63 .69 .65 .41. .43 1.00 

.eft .59 .51 .54 1.00^' . w 

v^MeclianicaX^ ,,71' ..71 ;68 ,6^.46 ,45 .76 **;67 liOO^ 

gfT. ;Electr;6nfcs information- (EI) , ' - .75 T .64 ,72 / .66 * .46 ,.44;';, 81 ^.59 ;a75/'1.00 " 

^V*<- ' s ■ r ' / ^ 4^' * /' . - 

% '^Word,Knpwledge/(WK-7a) . - " .81 :69 . t89 .77 .47 .66 .61 .65 .69*' 1.00 ' " ~~ 

ArithirleUc Reasoning (AR-7a) . .72 .88' .75 - .71 .65 .52 .65 .74 JO .65 ,74 1.00 ' 

>\- TooPKnowledge (TK-7a) " . .54 .49 .50/ .45 .31 .31 .71 .39 .62 * .62 .49 . .52 ' ^1.00 

Space Perception. (SP-7a), .57 .61 .56 .52^.43 t .42 .56 \57 ,.68 .56 .56 * .64 .56 1.00 

i-v- ,AFQT-7aRaw/fotal a ' ' ,80 .82 .82- .75 .59 .52 .77 .71 .80 .76. .84 .88 ' .75 " .8$ 1.00 



a Not corrected, for spurious overlap. 



Table 21. 



Intercorrelation Matrix of ASV^MOa Subtests and AFQT-7a Subtests and Total 



ASVAB-lOa AFQT*7a 



^ Subtest ;vl .. 


^GS 


AR 


WK 


PC 


NO 


CS 


AS 


MK 


MC 


£1 


WK-7a 


AR-7a 


TK-7a 


SP-7a 


QT-7a 


General Science (GS) 


1.00 










/ 
















t 




Arithmetic Reasoning (AR) 


.74 


1.00 




























Word Knowledge (WK) 


.83 


. .75 


LOO 4 


























Paragraph Comprehension (PC) 


.76 


".72 


.83 


1.00 












• 












Numerical Operations (NO) * 


.49 


.60 


.51 


.52 


1.00 






















Coding Speed (CS) 


.46 


.54 


-.50 


.52 


.68 


1.00 




















Auto- Shop Information -(AS) . ^ 


.66 


.61 


.65* 


.61 


.37 


.42 


1.00 






<> 








* 




Mathematics Knowledge (MIC) 


.70 


.78 


.68 


,-.65- 


>57 


.52 


.51 


1.00 
















Mechanical Comprehension (MC) 


.75 


.73- 


.71 


.67 


^45 


.46 


.74 


.69 


1.00 














Electronics information (EJ) 


.74 


.67 


.73 


.67 


.43- 


;48, 


.77 


.63 


.77 


1.00 












Word Knowledge <WK-7a) 


.81 


.73 


.88 


' .79 


.50 


.48 


.67 


, .63 


.70 


.73 


1.00 




> 






Arithmetic Reasoning (AR-7a) 


.75 


.87 


.76 


.72 


.62 


.55 


m t 


.73 


.73 


.68 ' * 


, .76 


r.oo 








'Tool Knowledge* (TK-7a) 


.57 


.51 


.50 


.47 


.28 


.30 


.70 


.39 


.61 


.62 


.54 


.55 


1.00 






Space Perception (SP-7a) 


.60 


.61 


.55. 


.52 


.39 


.40 


.50 


.55 


.65 


.54 


.56 


..63 


.56 


1.00 




Jtf QT-7a Raw Total* 


.82 


.82 


.81 , 


.7$ 


.54, 


.52 


.74 


.69 


.81 


.77 


.86 


.89 


.77 


.82' 


M.00 



































a Not corrected for spurious overlap. ^ j 



Table 22. Intercorrelation'Matrix of ASVAB-lOb Subtests and AFQT-7a Subtests and Total 



Subtest 



ASVAB-lOb 



GS AR WK PC NO CS AS MR MC EI 



AFQT-7a 



WK-7a AR-7a TK-7a SP-7a^ QT-7a 



General Science (CS) *1.00 

Arithmetic Reasoning (ARj .73* 1.00 

Word Knowledge (WK) • .83 .73 LOO < t 

Paragraph Comprehension (?C\ .76 .73 .81 1.00 

, Numerical Operations (NO) ^ .52 .65 ,54 .57 1.00 • 

Coding Speed' (CS) . f • .47 .50 .50 , .53 .69 1.00 

Auto-Shop Information (XS) * .68 .66 .66 .62 .41 . .42 1.00 

Mathematics Knowledge (MK> .71 • .68 .68 .68 .60 .55 .55 

Wechanicaipompre^hension (MC) .75 ° .71 .71, .68 .48 .48 .73 

Electronics Information (EI) * .75 ,72 .72' .67 .47 .47 .75 

V Word .Knowledge (WK-7a) * ^82 .71 ,89 .78 '.55 .48 .67 

Arithmetic Reasoning. (Aft-7a) .75 .87, .76 ,75 * .65 .55 .64 

, Tool Knowledge r(TK-7a) .55 ' A7 .49 .46 .30 .29 .67 

Space Perception (SP-7aj :59 .62 ' .55 .54 M .40 .54 

.WQT-7a Raw Total 3 • .82* .81 !8l .77- .5i(N--*53 .75 



.72 '1.00 

i66- .75 1 

.65 .70 

.77 £74 

.40 .61 

.58 .68 

.73 .82 



.00 

.72 
.67 
.57 
.56 
.76 



Not corrected for spurious' overlap. 



1.00 
.76 

liS I 
.156 
.86 



1.00 
.52 
.63 
.89 



1.00 
,56 
.75 



1.00 

.83, 



1.00- 



2.9 



iJERJQ 



5*\ • 



Jable 23. Factor Analysis of>ASVAB Subtests for v Form 8a 
(Oblique Solution) • 



Subtest 



Factor Loadings 



ii 



in 



IV 



-Ranki 



ngs 



III 



IV 



General %ience (GS) 
Arithmetic Reasoning (AR) 
Word Knowledge (WK) I 
Paragraph Comprehension (PC) 
Numerical Operations (NO) 
Coding Speed (CS) 
Auto-Shop Information (AS) 
Mathematics Knowledge (MX) 
Mechanical Comprehension (MC) 
Electronics Information (EI) 

Correlation Matrix of Factors 



.54 


.27 


.26 ' 


-rt)4 


3 


.21 


.15 • 


.59 


.14 




.70 


.16 


.13 




1 


.62 


.12 • 


-.15 




2 


.13 


.08 * 


.19 


.5.7 . 




.07 


.20 


.10 


.56 , 




.23 


.68 


.04 


.01 




.10 


.12 


.62 


.17 




.13 


.58 


.29 


.00 




.33 


.56 


.14 . 


.02 


4 



I 


' 1.00 






II 


. .60 


f.00 




III 


.54' 


.51 


! 1.00 


IV 


.31 


.25 


.45 



1.00 



Note. — Only factor loadings > .30 are ranked. 



Tabid 24. Factor Analysis of ASVAB Subtes.ts f<?r Form 8If 
* (Oblique Solution) * 



Subtest 



Factor Loadings 



III " 



IV 



' I 



Rankings 



II 



III 



IV 



General Science (GS) ; 

Arithmetic Reasoning (AR) 

WordJCnowledge (Wtf) " 

Paragraph Comprehension; (PC) 

Numerical Operations (NO) 

Coding Speed (CS)- 

Auto-Shop Information (AS) 

Mathematics Knowledge (MK) 

Mechanical Comprehensibn^(MC) 

Electronics Information, {El) 

** .2 • ' ' 

Correlation Matrix of Factors 



. .28' 


.56 


.20 


.04 




' .22 


.56 


' .17 




.66 


.12 


.17 


■ ; a 8 


.5,4 


:15 


. .21 


few 


.07 


.20 / 


.59 




-.02 ■ 


' .10 


.58 


.73 


.15 


.05 


.03 


. .15 


.10 


.60 


.15 


./.62 


.12 


' * .25 


•'.01 


.59 


.31- 


.12' 


.00 




* 







1 . 

2 
3 



* Ta&Je 25. Factor Analysis of ASVAB Subtests for Farm 9a 
(Obliq&Solution) 



Subtests 



Factor Loadings 



II 



III 



IV 



Rankings 



III 



IV 



General Science (GS) 
Arithmetic. Reasoning (AR) 
Word Knowledge (WK) 
Paragraph Com prehension (PC) 
Numerical Operations (NO) 
Coding Speed (CS) 
Auto-Shop Information (AS) 
Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Information (EI) 

Correlation Matrix of Factors 



.29 


-.56 


.18 


.06 




.13 


.21 


.56 


.22 




.23 


.62 ■ 


.12 


.16 




.19 


.51 


.18 


.21 




.08 


.04 


. ^ 


.64 




.22 


-.03-" 


.If 


.61 




.72 


.16 


.07. 


.04 


1 


.13 


.12 . 


.82 


.16 




.55 


.11 


.35 


,00 


3 


.66 


.19 

« 


.15 


.01 


2 




0 









J 
II 
III 

IV 



rf 1.00 
.58 
.53 
.31 



1.00 
.52 
.32' 



1.00 

-.49 



1.00 



General Science (GS) * 
Arithmetic Reasoning (AR) 
Word Knowledge (WK) 
Paragraph Comprehension (PC) 
Numerical Operations (NO) 
Coding Speed (CS) 
Auto-Shop Information (AS) 
Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Information (EI) 

V Correlation Matrix of Factors 



.63 


.21 


.22 


-.03 


. 3 






. .22 


.18 


.57 


.16 






2 


.73 


.09 


•18, 


.06 • 


1 






.66 


.10 


.14 


.12 


2. 






i .20 


.08 


. .19 ' 


.56 




4 




.14 


.21 


.07 


.55 








.31 


.65 


.03 


-..03 


5^ 


1 




o .11 


.17 


' .62 


.14. 






1 


.18 


.54 


.30 


-.02 




3 


3 


.34 


.60 


.07 


.03 


4 


2 





I 


1.00 










II 


.59 


i.oo ■ 








III 


.54 


.49 


1.00 




» 


IV 


. ; " .30 


.20 


.42' 1.00 







Note. — Only factor loadings 5= .30 are ranked. 


* • 




Table 26. Factor Analysis of ASVAB Subtests for Fbrm~9b 

^ (Oblique Solution) \ ■ " ' 




x • Factor Loadings 


• Rankings 




Subtesu I 1 } H 111 

' ' 0 


IV .1 II • i" 


IV 



2 



Note. Only factor loadings 8? .30 are ranked. 



28 



31 



Table 27. Factor Analysis of ASVAB Subtests for Form 10a 
t v XQhlique Solution)* 



Subtests 



General Science (GS) , 
AritLnetic Reasoning (AR) < 
Word Knowledge (WK) 
Paragraph Comprehension (PC). 
Numerical Operations (NO) 
Coding Speed (CS) 
Auto-Shop Information (AS) 
Mathematics Knowledge iMK) 
Mechanical Comprehension (MC) 
Electronics Information (EI) *~ 





Factor Loadings 






Ranki 


ngs 




I » 


"II 


. III- 


IV 


I 


II 


hi 


IV 


.30 


.47 


.27 


-.05 . ' 




1 

♦. 

3 






.18 


.21 


.50 


.23«S 






2 




.24 


.60 


.14 


.14 




.r 


• 




.22 


,.54 


.10 


•22 , 




-.2 




« 


.11. 


'.03 


.15 


.'65 








1 


-.25 


-*.01 


.04 


.63 








2 


.75 


.12 


.06 




. 1 








.10 


.15 


.57 


.22. - 






1 




.55 


.08 


.38 


-.01 


3 




3 




.67 


.17 •* 


.14 


.04 


2 









* -J 



Correlation Matrix of Factors 



I 

II 
III 



1,00 

.56 1.00 

.56 * .57 

.32 <• .33 



1.00 

.45 



Note. — Only factor loadings ^ .30 are ranked. 



Table 28. Factor Analysis of ASVAB Subtests for Form 10b 
(Oblique Solution) 



Correlation Matrix of Factors 





I 


* 

1.00 










II 


.56 


1.00 




* 




* in 


.60 


.55. 


1:00 






. m 


' .32 • 


'.49 


.34 1.00 









Factor 


Loadings. 






Rar 


kings 




Subtests 


i 


— *» 

ii * 


Ill 


IV 


I > 


II 


III 


i ' 


General Science (GS) 


.29 


' .23 • 


.50 


-05 








—f 

i 

J ' 


Arithmetic Reasoning ^AR) 


V.13 


.56 


.19 


.22 




2 


3 / 




Word Knowjedge (WK) 


' .23 


.12 


.60 


.15 






i / 




Paragraph Comprehension (PC) 


..19 


• .16 


.51 


.23 






.2/ 




Numerical Operations (NO) 


.11 


.18 


'.05 


.63 






/ 


l 


Coding Speed (CS) 


.21 


.12 


-.02 


. .60 






i 


2 


Auto-Shop Information (AS) . . 


.69 


.08 


.14 


.00 , 


1 








Mathematics Knowledge (MK) 


• .12 


.63 


- .13 


.16 




1 






Mechanical Comprehension (MC) 


.51 


'.37 


.14 


-.01 


. 3 


3 






Electronics Information (EI) 


«T61 


-.17 


.20 


.03 


2 









Note* — Only factor loadings > .30 are ranked. 



1ERIC . 



29 



3* 



the most inteVpretable solutions "(oblique) for tHe-analyses of the sets of subtests. Following convention, loadings pf 
.30 or more were deemed significant. The percentages of variance accounted for were 73.3, 73.1, 74,1, 74.0, 73.6, 
and 74.3 for Forms 8a, 8b\ 9a, 5b, 10a, and 10b, respectively. The four factors obtained show a median 
intercorrelation of .51 with' a limited range, J • 

The clearest regularity in the analyses is the consistent appearance ofa Clerical/Speed factor involving the NO 
and CS subtests. Similarly, a factor with PC, WK, and GS representing a Verbal Abilities 'factor appears in each 
analysis as does a Mathematical factor always involving AR and MK. In Forms 8a and 8b, this factor appears' 
.withoutMC.Jn t|ieothe.r forms,.MCis lightly loaded' on this factor. Finally, there is a reasonably consistent factor 
measuring Vocational-TechnicaNlnformation comprised of AS, MC, and EI. 

When similar analyses were conducted including the score on AFQT-7a, similar and consistent res%lts *ere ^ 
observed' (see Tables 29 through 34). The score on AFQT-7a loaded significantly (3s.30) on three of the four 
factors. It did not load on the«Clerical/Speed factor. This is *>t surprising as AFQT-7a does not have any 
comparable Clerical/Speed test items. \ « , 

• Table 29. Factor Analysis of ASVAB Subtests and AFQT-7a for Form.8a 

(Oblique Solution) • 



T 



Subtests 





Factor Loadings 






Rankings 




I 


II 


III 


. IV 


. I 


II 


III 


IV 


.55 


.25 


.26 


-.04 


3<| 




> 




.20 


,13 


.63 


.13*** 






♦1 




.72 


.13 


.13 


.08 


■ 1 








.62 


.it) 


.15 


. .17 


2 . 






1 


.14 


.08 


.19 


^57 








'.08 


.20 


..09 


.56 








2 


' .24 


.68 


.03 


.00 




. 1 






.10 


-.12 


* .61 


.18 






2 




.12 


.59 


.29 • 


.00 • 




2 • 






'..35 


~-^4 


-.13 


.02 


5 


°3 






'.35 


.39 


.33 


.06 


4 


, 4 


3 





































Ge neraHScience (GS) 
Arithmetic"Rdfisotiing^AR) 
Word Knowledge (WK) 
Paragraph Comprehension (PC) 
Numerical Operations (NO) 
Coding Speed (CS) 
Auto-Shop Information (AS) 
Mathematics Knowledge (MK) 
Mechanical Comprehension* (MC)^ 
Electronics Information (EI) 
AFQT-7a Total Score (QT-7a) ' 

Correlation Matrik ofrFactors ',' 



■ I ioo. 

II .61 

III .56 

IV . .31 



1.00 

.53 
.25 



1:00 
.44 



1.00 



Note. — Only factor Ioadirigs 5=.30 are ranked. 



Table 30. Factor Analysis of ASVAB Subtests and AF(^T-7a for Form -8b 

(Oblique Solution) 

4 : I : a 



Subteits 

r : — ~ ; • 




Factor Loadings 






Rankings 




I 


II 


/ m - 


IV 


I 


n in : 


IV 


General Science (GS) 


.27 


.56 


.19' 


/■ 

..05 . 




* 2 




Arithmetic Reasoning (AK) 


.13 


.20 


.60- 


.17' 




1 




Word Knowledge \ wKJ % 


.10 


' .66 


" .12- 


.18 




,1 




Paragraph Comprehension (PC) « 


. .18 


.54 


' .15 


".21 




3 


i. 


Numerical Operation's (NO) 


.10 , 


.06 


.21 


.59 






~ 1 


Coding Speed (CS) y * 


.23- 


-.03 


.09 . 


.58 






2 


Auto-Shop Information 1 (AS) 


. J4 


.14 


.05 


.03 , 


1 






Mathematics Knowledge ,(MK) * 


.15 


.08 


.59 


.16 




2 




Mechanical Comprehension (MC) 


.64 


.11 


.26 


.01 


2 






Electronics Information (EI) 


.59- 


.31 


.11 


.02 • 


3 






AFQT-7a Total Score^OT^al^ 


,39 , 


.36 


.32 „ - 


.06 


4 


4 3 





Correlation Matrix of Factors 



I 

II 
III 
IV 



1.00 
.58 
.53 
.32 



1.00 
.53 
.33 



1.00 
.50 



1.00 



Note. — Only factor loadings 3= .30 are racked. 



Table 31. Factor Analysis of ASVAB Subtests and AFQT-7a for Form 9a 

(Oblique Solution) . ■* * 



Subtests 



.factor Loadings 



H 



III 



IV 



Rankings 



11 



III 



•iv ; 



4'" 



General Science (GS) 

Arithmetic Reasoning /(AR) 

^?ord Knowledge (Wk) 

Paragraph Comprehefasion (PC) 

Numerical Operation^ : '(f(0) 

Coding Speed (CS) 

Auto-Shop Informaubir (A§) 

Mathematics Knowledge (MK) 

Mechanical Comprehension (MC) 

Electronics Information (EI) 

AFQT-7a Total Scdre (QT-7a) 
I * 
s " • f i ** ' 
Correlation Matrifc of Factors 



.29 


.56 


.18 


-.06 ' - 




2 






.11 


.20 


.59 * 


.21 > 










.23 


.63 


• .11 


.16 










.19 


.51 


. .18 


.21 








.08 


.03 


.16 


.65. * 








1 


.23 


-.04 


.10 


.61 








2 . 


.74- 


.16 " 


. .07 


.03 


1 








.12 


.11 


.62 , 


:16 






1 




.56" 


■ .10 


.36 


.00 ' ■ 


3 "* 




• 3 




.65 


.18 


-14... 


.01, ? 


2 






. "J 


.3a 


.33 


.30 


.14. 

m 


4 


4» 


4 





v: $> ; 



I « 

ft. 
m 

jv - 



1.00. 

.59 / 1.00 

55] .54 1.00 

.33^ ,33. ,. . ,49 



1.66 



General Science (GS)' \ ; * • 
Arithmetic Reasoning ;(AR) 
Word Knowledge (WK)- ^; V_ 
Paragraph Comprehension. (PC): 
Numerical Operations (NOj 
Coding Speed (CS) 
Auto-Shop Information (AS). 
'Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Information (EI) 
AFQT-7a TotafScore (QT-7a) 

Correlation. Matrix of Factors 





19.. 


.22 


-03 


•3. 










.59 


•.16* 




1 


2 


• .75' 


.06 


.18 


' ,.06 


1 


4 




.67 


.08- . 


.15 


.12 


2 


• j; 




.20 


.08 • 


..18 




i k 




.15 


.21 


- .-0.5- 


•55, * 








•32. 


.65 


.02 


-.03 ' 




• l * 




, .11 


.16 


. .61 


.16 






1 


ft 


..55 


, .30 


-.03/ 




3 ' 


4 


.37 


.59 , 


• .05 


' .03 '. 


• 5 


2 rt 




.38 


.36 


.33 


.05 


4 


4 


3 



I 

II 
III 

IV 



1.00 
.60 
.56 
.30 



1.00 
.51 

.20. 



1.00 
.41 



1.00. 



Note. — Only fartar loadings arc ranked. 

A 



C\ ' Table 33. Factor Analysis of ASVAB Subtests *and AFQT-7a for Form 10a 
^ (Oblique Solution) 



'0 , 



Factor Loadings, 



ings' 



Subtests 



I 



II 



III 



IV 



III 



IV 



General Science (GS) 
Arithmetic Reasoning (Aft) 
Word Knowledge (WK). ' 
Paragraph Comprehension (PC) 
'Numerical Operations (NO) 
Coding Speed (CS) - i 
Auto-Shop Information (AS) 
JMathematics Knowledge |MK) 
lUchanical Comprehension {MC) 
Electronics Information (EI) 
AFQT-7a Total Score (QTV7a) . 

Correlation Matrix of Factors 



.29 
.16 
.23 
.21 
.11 



.47 
.19 
.60 
.54 
.03 



.25 -.01 
.76, .10' 
.09 .15 
• .54 .08 . 
.67 .16^ m 

.43 /.27 



/ 



.26 
34 
.13- 
.10 
.14 
.03 
.06 
.55 
.39 
.IS 
.33 



.06 
.22 
. 15 
.23 
.65 
.63 

-."or 

.24 
-.01 
.04 
.09 



3 
2 
4 



.1 

3 



I 

II 

nr 

IV 



' 1,00 
.5*8 

.57 

i '32 



1.00 

•58/. 
.34'' 



1.00 

.,45 



1.00. 



Table 34. Factor Analysis of ASVAB Subtests and AFQT-fa for Form 10b v 

1 (Oblique Solution) >. . f ~j 



* 

ouo tests 


* 


^ 

- Factor Loadings C 






Ranki 


ngs 




•J 


11 


Ill 


IV 


I 


II 


III 


IV 


General Science (GS) 


; .27 


.23 


.51. • 


.05 




\ 


3 




Arithmetic Reasoning (AK) 


.11 


.59 


.19 


.22 ■ 




2 






Word Knowledge (WK) 


* .21 


.11 




.14 . 






1 o 




Paragraph* Comprehension (PC) 


/' ..18 


..16| 


-".51 


% :23- 










Numerical Opera tio .s (NO) 


% ■ : ..12 


.18 


.05 *>' 


• .63 








1 


Coding Speed (CS) 


.22- 


.111 


• .-.or 


, .60 








2 


Auto-Shop Information (AS) 


.70 


.08 i 


.14 


.00 


1 ^ 








Mathematics Knowledge (MK) 


. .09 


.63! 


.14 


.17 




* 1 




' .V 


Mechanical Comprehension (MC) 


.51 


.39 , 


.12 


-.03, 


3 , 


3, 






Electronics Information (EI) 


.60 k 


.16 


.20 


.03 


2 








AFQT-7a Total Score (QT-7a) 


.40 


.33 ! 


.31 • 


,07 


6 4 ' 


4 


' 4 





Correlation Matrix of Factors 



I 

II 

•III. 
IV 



LOO 
.5fc 
.62, 
.31 



1.00 
.58 
.43 



1.00 

i34- 



\3 r 



Note. — Onjy factor loadings ^.30 are ranked. , , 

/ The AF0T-7a contains four sets of ^25 items measuring Word. Knowledge, Arithmetic Reasoning, fool 
Knowledge,.and Space Perception. Factor analyses using ASVAB subtests fcnd each set of 25 homogeneous items in 
AFQT-7a i%ere con( j ucted (see fables 35 through 40). As would ^pected^Uiese subtests loaded fa^the four 
factors in a logical manner: Word Knowledge, loaded " on the verbal factor,' Arithmetic* Reasoning on the 
mathematics factor, and Tool Knowledge on the vocational-technical factor. 
• % ' ; .* • - . \ — , * . 

Table 35. Factor Analysis of ASVAfi and AFQT-7a Subtests for Form 8a > 



(Oblique Solution) 



Subtests 



factor Loadings x 



III 



IV 



v I 



Rankings ^ 



jir 



IV 



General Science (CS) 
Arithmetic Reasoning (AR) 
Word Knowledge (WK) 
Paragraph .Comprehension (PC)_ 
Numerical Operations (NO) 
Coding Speed (CS) 
Auto-Shop Information (AS) 
Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Information (EJ) 
* '.* 

Word Knowledge, (WK-7a) 
Arithmetic Reasoning (AR-7a) 
Tool Knowledge (TK-7a) 
Space Perception (SP-7a) 

Correlation Matrix of Factors 



.57 
.17 
.78 
.59 
.10 



.29 
.14 
.17 
.41 

•74 
.22 
.13 

.05 



.27, 
.18 
.10 s 
*\13' 
*.14 , 
- .20 
" .70* 
.12 
.60' 
.51 

.12 

.25* 

.'73 

.45' 



.24, 
.67 * 

.13"y*« 
.19 



* .18- 
.Q8 

-.02 
-.59 
.28 
?^ .10 

.15 
.64 
-.02 

* .34 " 



.02 
.11. 
.09 

Ail 

.58 A 
.57 
.01 
.19 
-.01 
.04 

.07 
,14 
-.05 

:o3 



1 

3 « 



3 

4.. 



1 

2- 



I 
II 
III 

.IV *1 



1.00 
.53 
.51 
.30 



1.00 
.49 
.22 



1.00 
.44 



1.00 



Only factor loadings ^.30 are Tanked. 



Table 36. Factor Analysis of ASVAB and.AEQT-7a Subtests for Form 8b 
; \ , (Oblique Solution) > * 



Subtests 



Factor Loadings 



II 



III 



IV 



Rankings 



II 



III 



IV 



General Science (GS) 
A rilliniefic .Reasoning (AR) 
Word Knowledge (WK) 
Paragraph Comprehension (PC) 
Numerical Operations (NO) 
Coding Speed (CS) 
Auto-Shop Information (AS) * 
Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Information (El) 

Word Knowledge (WK-7a) 
^Arithmetic Reasoning (AR-7a) 
Tool Knowledge (TK-7a) 
Space Perception ($P^7a) 

- Correlation Matrhe-of Factors 



II 
III 



1.00 
.53 
.51 
.30 



1.00 
>.49 
,22 



1.00 
.44 



.58 


.25 * 


.22 


-01 




3 






.18., 


.15 


* .66 


.14 








* 1 


.75* 


.10 


.15 


.12 




f 






.56, 


.17 


.19 


.16 




4 






.10 


.15 


.20 


.57 










.03 


.25 


.07 * 


.57 










.24 


.73 


-.02 • 


.03 






1 




.10 


.17 


.57 


.18 








. 2. 


.16 


.63 


.24 


.00. 






3 




;41 


.52 


.09 


• .02 




\ 


4 




.74 


.13 


13 


.08 




2 






.25 


, .23 


.55 


.13 * 








3 


.14 


.68 




-.13 






2 




.08 


.44 


.35. 


-.04 


* 




5~ 


4 



1.00 



i^»$r~ Oltjjg factor loadings ^.30 are ranked. 



Table 37, Factor Analysis of ASVAB and AFQT-7a Subtests for Form 9a 

(Oblique Solution) A 



Factor" Loadings 



Subtests 



l' 


' II 


III 


JV 




" .23 


.23 


-:oi 


.19 


.13 


.64 


.17 


,76 


.12 


.15 


.09 


.55 


.16 


.23 


.14 


.09 


.11 


.17 


.62 


.05 


.24 


4 09 


.58 


-\27 


.71 


*02 


.01 


.14 


.U 


:63 


.14 


.17. 


.53 


- .34 


-.02 


.33 


.55 


.12 


.00 


''.72 


.14 


;'' .10 


.12 


.24 


" .21 


v .50 


.21 


.13 


.68 


.05 


• -.07 


.07 


.37 


* .41 


, .03 



Rankings 



III 



IV 



General Science (GS) 
Arithmetic Reasoning (AR) 
Word Knowledge (WK) 
Paragraph Comprehension (PC) . 
Numerical Operations (NO) L- 
Coding Sjjeed (CS) / 
Auto-Shop Information (AS) 
Mathematics Knowledge (MK) * , 
Mechanical Comprehension (MC)' 
Electronics Information (EI) 

' Word Knowledge (WK-7a) 
Arithmetic Reasoning (AR-7a) 
Tool Knowledge (TK-7a) 
Space Perception (SP-7a) 

Correlation Matrix of Factors 
$ 

I ' UK) 

-*-H T" '.S4~ ' '1.00 

III .52 .49 1.00 

. IV .30 . .23 .44 



1.00 



r*-^ 

Note* — Only factor loadings ^.30 ire ranked. 



Table 38. Factor Analysis of ASVAB and AFQT-7a Subtests for Form 9b 

(Oblique Solution) 




Subtests 



General Science (GS) 
Arithmetic Reasoning (AR) 
Word Knowledge (WK) 
Paragraph Comprehension (PC) 
Numerical Operations (NO) 
Coding Speed (CS) 
Auto-Shop Information (AS) 
Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Information (EI) r 

Word Knowledge^ (WK- % 7a) 
Arithmetic Reading (AR-7a) 
Tool Knowledge (TK-7a) 
Space Perception (SP-7a) 

Correlation Matrix of Factors * 



I 

II 
III 
IV 



1.00 
.50 
.46 
.42 



1.00 
.41 
.31 



1.00 
,50 



1.00 



.60 


.31 


.14 


.05 


.22 


.18 


61 - 


.15 


W75 


.15 


.10 


.12 


Too 


.15 


.12 


.18 


14 


-.01 ' 


.23 


.61 


.06 


. .10 


.09 


.61 


.23 


.73 


.04 


.11 


.18 


.15 


.58* 


.15 


.14 


.60 




.04 


.33 


.60 




.10 


.73 


.16 




.09 


.27 


.21 


.52 


.16 




.74 


.01 


.05 


.05 


; 46 


.33 


* .08, 




* 


* 





V 




Note. — Only, factor loadings ^.30 are ranked.' 



Table 39. 



Factor Analysis of ASVAB and AFQT-7a Subtests Tor Form 10a 
(Oblique Solution) 




Subtests 



General Science (GS) 
Arithmetic ^Reasoning (AR) 
Worfl Knowledge (WK) 
ParagrapfcComprehension (PC) 
Numerical Operations (NO) 
" Coding Speed (CS) 
Auto-Shop Information (AS) 
Mathematics Knowledge (MK) 
Mechanical Comprehension (MC) 
Electronics Information (EI) 

Word Knowledge (WK-7a) 
Arithmetic Reasoning (AR-7a) 
TboW^lcdge (TK-7a) 
SpacVPercjption fSP-7 a ) , 
' &™ ■ 

Correlatio^Matrix ^Factors* - 



.52 

.22 

.73 

.58 

.04 . 

.02 

.23 

.20 

.19 " 

.32 

.68 
;23 
.05 
.05 



.22* 

.11 . 

.12 

.16, 

.18 

.31 

.72 

.04 

.44 

.55 

.21 
.18 
.66 
.30 



.31 , 

.61 

.15 

.15 

.17 

.06 

•05 _ 

.56* 

.44 

.14 

.54 
.19 
.49 



.02 
.19 
'.12 
.19 
.63 
,59 

-.05 
.23 

-.04 
.02. 

.07 
. .20 
-.17 
-.02 



T^le 40. Factor Analysis of ASVAB and AFQT-7a Subtests for Form 10b 
T Jpblique Solution) 




General Science ((55) 
Arithmetic Reasoning (AR) 
Word Knowledge (WK) 
Paragraph Comprehension (PC) 
Numerical Operations (NO) , 
Coding Speed (CS) * • * 
Auto-Shop Information (AS) 
Mathematics Knowledge (MK) 
.Mechanical Comprehension (M.C) 
Electronics Information (EI) 

Word Knowledge (WK-7a) 
Arithmetic Reasoning j^R-Ja) 
Tool Knowledge (TK-7a) 
Space Perception (SP-7a) 

Correlation Matrix of Factors 



J 



.57 


'.21 


.27 


.01. 


'.18* 


- .14 


.63 


.19* 


.76 


. .07 


M6 


.08 


.55 


.12 


.2*; 


.17 


.11 


.17 


.17- 


.60 


.07^ 


.26 


.09: 


..57 - 


.31 


.65 ' 


.Ql > 


±M 


.16 


.11 ' 


1.62 


• .17 


.21 


.49 * 


• .38 


s:p5 


.39 


.47 \ 


.13 




.74 


,.13 


• .12 


, .09 


.26 


.20 


.5L . ' 


.17 


.13 


.67 ; 


.05 ' 


-.13 


.06 


.42 * ' 


.40 


-.04 



; 4 



5** 



i . i:oo 

II » ' .54 . • K0Q 

III \ -55 .53' 
^IV * .30 * .20 



1.00. 
.42 



1.00 



Note. - Only factor loadings 5^.30 are^anked. 



IV. CONCLUSIONS 

m . * • ; • V ' 

Analyses were accomplished to evaluate the characteristic, of ASVAB Forms &, 8b 9a, <ft,*10a, an ; d 10b. As a 
set, the data add evidence*, support the argument that ASVAB Forms 8a through 10b are quite similar to each 
other in item characteristics as' measured by both true spore tneory and^IRT analyses. 

"The subtests are reasonably reliable, having coef (icients of at least .80. Subtests are pitched toward the lower 
ability range with the exception pf the quantitative tests. * ; 

Factor analysis was used to compare structure' both within the new Forms and with previous ASVAB Forms 
Factor analytic results are similar across the/ forms with a.W-factor obhque solution appearing mo* 
interpretable for all forms. This factor structured generally similar to structures obtained for previous ASVAB 
tests. This is both expected and reassuring. / . ^ 4 
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